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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a semiconductor 
light -emitting element, 

which is low in the dependence of a luminous wavelength on 
an emission angle. 

SOLUTION: This semiconductor light-emitting element has 
a DBR layer 3 

consisting of an N-type AlAs layer and an N-type 
Al0.5Ga0.5As layer and a DBR 

layer 7 consisting of a P-type (AlO .2GaO .8) 0 .5In0 .5P layer 
and a P-type 

Al0.5In0.5P layer at a prescribed interval on an N-type 
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GaAs substrate 1 so 

that the length of the center of a reflection spectrum is 
650 nm and a 

resonance wavelength is also formed in a length of 650 nm. 

A quantum well 

active layer (luminous layer) 5 is formed so that the peak 
wavelength of 

emission is formed in a length of 650 nm at the position of 
the loop of a 

standing wave, which is generated in a resonator consisting 
of both DBR layers 

3 and 7, Lattice patterns 15 are formed in the surface of 
a P-type 

AlO.5GaO.5As light scattering layer 10 which is encircled 
with P-type 

electrodes 12 and is used as a light- emitting surface. In 
such a way, by 

roughening the light -emitting surface, light radiated from 
the layer 5 is made 

to scatter in various directions and the dependence of a 

luminous wavelength on 

an emission angle is lessened. 
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[11^8] GaAs£«Uim%<O^Sr«L-Cm 

issmmi^ Lx GaAsfflgk {iR*tfiit:ests± 

^®RitlRJi(c, ±EGaA^«fc:«LTtt?^^R*« 
0.5%]3Lhll^:SAlyGa, Ini-,-iP(OSyg 1 . 0 

^ z < 1 )jgj-^tf«ia*« 1 s3±<D^^wmmA•ri> 

iiHtrsxSi&«i.3t i k imik-Th^m^f^ 
[0001] 

[0002] 

^*lfcie*^fc:*JV>T(4lES3LB&{»s^rcS>SC:k*« 

[0003] m^cnmmminh e d (i63iy^>f jt- h) 

TttraBStt38%SEOJ:<*<, 10 0Mbps^2 0 0 
Mbp^Si|5|i8»Tfc&. -e^l-C, ^^irbr-f (Reso 
nantCaviiy)SL E D kmmS^i4(|^?;!l»19% 

*?^'C*i(!^&¥10-2 744 5 0 3^^. *BI 

5226053). 
[ 0 0 0 4 ] ^(C. SS. Jt«8)^<''£)S<0)i{i(CPO 

C:<OPOF<7)1^3)lc5:»:gS«rC&S 6 5 OmTO 
g$&^fBt*^IE=5rAlGa I nP«<D45«¥i*C«SJ^% 
3t®k-rs^^i©^^'bx^SLEDA«i8l6$itTV>& 

(High b-i^tness Visible Resonant Ckvity UghtEai 
tting Diode: IEEE PHOTCMICS TEONlLOGy LETIERS Vo 
1.10 No.12 DECE)eER1998). 

[0005] 

imwrnmixob-thim] LA^u^r**/?*. ±Mm 
t$v^T». mmm<rfmtmxibm>m(r))miL 

^X2b(mk'm^i)^Xi>X2b^*). LED^-/r3&» 
^><OJWHA]et J: -^T b-:?«fi*«M5r&k V^olftt** 
J>& . CKOttltfttfc^ttH 0 . 2ni/deg~0 . 3ni 
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(0^y^l.OgzSl)-C»«S*tTV^|><Dr. GaA 



[0006] iit. iMi^EDi-yrimmttrm ^tdt&=m^-ti>mifi&i>Ait:isism^-ci>25% 

mmmizmt^m^i^iii. mmi^-cr^xi- y^f ^(5o%)<oi/2-c-*s. tfc36«^-c. astt**:*;^ 

fmtfcLEDf-^7*ni, ^^nifI<0563e3t^W»r [OO l 5] ^2<0||BB«^*|fe3t5g^^'^ 

I. J: 3 ^:^^'Ctt6 5 OniJ: 0 1 i:-:?«fi3e«a<=S: GaAsSeLhtSr^^OSraSrWLTJBtftStrJt 

[ 0 0 0 7 1 ^ci-c. z</)mcr>mii. mM^<oik &«ft»[<oi!i<ofist:m$<xfc»3Kii: s-^rrs^ 

[00081 »** 1 Ja±<0^|i@iic«5:»)S-r5XSt . ±E^«sl 

LT m$ii/t-*t<0^SRI#l8TJSS^* [00161 ±IBfii«fc J:ii{f , -JtO^SRSflTejS 

3tSK*rLTGaAs««fc«R^tffl|t{a*rSJ:£^)l lt$*fiT$«5::k^r<. ±afl3t«*»^»2ftlt$n^ 

[00091 jjiffljsfciiitf . ^f*ii3i^i'<^)^ [ 0 0 1 7 1 d;^, ±.ms^2mfm^i¥mM'f(o 

imm(t^tix\^i> . LfcA^oT . 07 (a)K*^ i d 8B&*ffi»i. jcSM^mtzuntmiMiommiznt 

ii«p^>*1^fcaj«SitSI6t:S'<?<D:fr|i>Ifci!a$*i4C: oT3fleaaffl<o.'^^->*JftaWS.r k J: -yXff^o 

. [00181 JJEWlSt: iWf , J:a^*JiK:*i»t& 

[00 101 J:E^l<Of|BBcoi|i^<*ll5K*^ B±m<^mtz. 7^- hyv^^^-fiiilfxy^y^ 

±£3B!yi*, #Jii>4v^i«a«3!i»'5»is&Ai,G tzx-yxit^^-ttxd^f^i'-yim&ttiox. 

a,Im-,-,P(OSy^l.Ogz^l)«-Cl«Jftr&C: 30 SS<^^atta'^:?->'3WejS$tt*. tfcj&SoT, H 

[00111 immAizxiia. iss^^tf^. #®x msumm^tih . 

»4«RJi*»fe«4Al,Ga,Im-,-iP(0^ygl.0^ [00191 ifc, ±MiS&2ff)^mt'^i^mM^ 

[00121 ±S® 1 olWB<^>¥3lftffe3(^^ [00201 IMm&tzXiiti. ±a^*®fc:tJ»ti 

j:aife3&itc«tTGaAsfflgfflfc:fi®tiiJSR »±M(^mimmtt^tizx^xmm{tth<n'X. 

«HS^.AhGai-.As(Ogx<l)JiT«jaL. ±i!lfe ±i9a«5L«Wt:J'->S^»liW«*&^rk<1@K: 

*l{c«L-C±£GaAslHSfcl4R«filtfi&rs#^® ^^hUy^'^^^flSSriMlktt^f , J: OiSWi=St:«r 
Rj»|gS^.Ai,Ga,Im-,-,P (O^y^l.O^z^ 40 ifetCj:-5-C4'#*lfe*3g^*«ftJ£3tl^. 

Dl-CfllJSf &C:i:*«aiU\ [002 1 1 4/:^. ±S»2<0»WOi|s«ftlfe5iaH^ 

[00131 JiMfllJSfciiitf. ±IEIfcMfc:«tT± ffiS^rSti. ±E^ftSS:.AirGa, ira-,-xP(0^ 

aGaAsSS«fc:fi©rS^flRi*K<4 Al. Gai-. As y ^ 1 , 0 ^ z ^ 1 )TmAl. iJS^WcSfciJltSS 

(O^xg 1 )-e»jS$tfCV^itf5T. ±EGaA^«i: ±Ji<0^®«c«i-saiiiHk*,i>^=S:< k feJiS^WsS 

fctCioT, J:aiJJiR«lll<0JKaS^IK-fSC:i:3&«=r [ 0 0 2 2 1 JJEWJfttC iiltf. <SlH'T^8W-&C:i: 

[00 141 JJEfBKafcWUTJJiGaA^aR IHfcS^ff^rdOT. ±a»fefc:J:SJ©^J: oOx^x 
i:«R»Blfc:fiS^t^JiR«lRttAl,GaiIni-,-.P 50 ^i&»l<OS8«^hg*:JttOft»fr<»rrin:S*i 
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[0 0 23] msmmi. GaAsSftLhtimS 

X. ±smmiziettxG^A^sibiimmiz&m- 

hlMmmWitiZ.lSiGaA^SHzMLX^m 
Sb&^O. 5%ia±M5:SAl,Ga, Im-,-zP(OSy^ 

i-h^tizii -iX .±sipmwm^ii^'fhWi±m(nm 

JH^r^atc J: ot:^*5i63K*i^J£3n5 . 
[0025] 20 

[0026] <® iiiiii<7»g®>0 1 \iiifmik<mm(^ 

[0027] iie^iit!rimsizmh^m^'f\i.. 
Hatc^idfc:. (lOO)A-i^(oi i)«iri6i 

tCl 5- <:{t^Lfcna<OGaA^Rl±fc:. KS3&« 
l/i«<0nSGaAs/^y7r®2. nSAlAs/nSAl 30 
0, 5 Gac. 6 AS03 O'^TOD BR(x h U tTa— 
fY-y=y'fr-^)'7\y^ 9-^1^3^ nS(Alo.7G 
ao. 3)0. 5 I no. 5 1 7 y 4 . S^#Fattii 

5, pS(Alo.7Ga«.3)c.s Ino.5P||2^'9>y KJi 

6, pS(Alo.2Gao. 8)o.s Ino. sP/pSAlo. 5 Ino.s 
P<01 2'<.r«DBRS7, RS*«3ju«tOpSAlo.5 
Gao.&AsS9Sa£§kl8. liS@]t)<0. lita-C%&pM(A 
lo.iGao.9)o.6lno.6PXyf-y^^Xf«yrJi9« 119 
i?3^»TftSpfiAlo.5Gao.5As3iaiaaiO$:. M 

oc\\>(im^3Sjmmsim!zi.'>xmmmh, 40 

ft^FSttJgStt. -e^FJBttGalnPTifc 
0. >'<yTJB«(Alo.5Gao.5)o.5 Ino.5P-CJ)S. 
[00 28] Cl^T. i^nSAlAs/nSAlo.sGa 
o.5As<03 0'^r<ODBR«3, tJitf. pSCAIo. 2 
Gao. 8)0. 6 I no. 6 P/pSA1o. 6 I no. 5 P« 1 2'<r<0 
DBRflTH. R^X'<^h;K7)+'l>**6 5 0n»k:^rS 
idtmL. c:o2o<0DBRl3,7-cm$ixS 
^mSi<r^^^%> 6 5 0nn(C^& J: d 
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[0 029] iXtC. H4Xt/a5(H4<:0B-B^SBf 
ffiH)t*-rJ:dtc. J:^paAlo.5Gao.5As3tt!flaB 

-/ ^^k: J:->T70/ii* <0R»O«iiSg» 1 4 i&Jg 

[00301 'e<7)ft. 0liJJ:t/a2t:^J:dfc:. ± 
£pSAlo.5Gao.sAsal£ftaJRl 0i{J:t^SiO2lSl 

lit. AuZn/Mo/Au$^>^yN*-/:?L. 7:rMJy^7 

*LT. fft«»*ff-5TpS«Sl 2i&»lft^S. 

[ 0 0 3 1 ] ^-iO^^^ JJJpScOAlo.sGao.sAs^tSc 

asi ot:fcfti.psmei iwm.^in.x\^j:\^vm 

»4, pffi(Alo.iGao.9)o.5 Ino.sPJ:yf->'^;^b^ 
5rSQfflrrS. -eLT. nSGaA^Sl *|«>2 80^« 

1003 2] i<0J: d trJB«Stifc^«cfaa6f^ 

14. JJ^^sSgKH 4rtt:t>»tS3lKB«iliit5:SpaA 
lo. 5 Gao. 6 A53tiSSa® 1 0 «S^^"«^'-:^ 1 5 
LTV^S. \Ji»->X. H7(a)fc^J:d<c, fbIM 

St3iiSiet:a^<0*|i5t:m?n6C:i:t:^rO. H6 
tc^idfc, IBK««<02Wftfti«cfiFtt**pSAlo.6G 
ao.s AsJtaSMI 1 0JC|9^A:?->'*»lftt^fV^*& 
(B7 (b)«l&&tffla) i •) t/h$<^rot:v^S. 

[ 0 0 3 3 ] ifc. JJ2lfe3tS(A^^#F«eS) 5JC« 
t-C nSGaAM 1 ffl(=^^&I^SKItR(nSAl 

As/nSAlo.5Gao.5As<ODBR®)3«. AlGaAs 

mumXhhlfinmGaA^I&l ^CO^d^g^Hi^/N 
SVVO-C. nSGaAsiaRlORO^-^^-fycoa 
4l4^^*i^rV\ JHft$r30'<Tk-r«ii: 

[ 0 0 3 4 1 ±ie5ft3fe«(»?#FSft») 5 fc:** 
LTnaGaAsS«l i:l4R«H«0^BRItlS(pa(A 
lo. 2 Gao. a)o. 5 I no. 5 P/pSAlo. 5 I no. 5 P<DD BR 

m) 7 J4A1 Ga I nP7k<ottmxmss.^tix\'>i , 

t^JiR»J870e-^R»*t4l«»7 0%T*>0. ^Wl^ 
[00351 Al,Ga,Im-,-,P(Ogy^l.O^ 
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sfcnffiGaA^i tmm^mtzx^x^i}^ 

7tZitVXii. nSGaA^HI<0^SRStR3«if 

[0036] ^ttk<mmii^mh^t¥mm'f^. 

ass Or.Sg^S 5%4«-C5 OiAt^mSiiJ-ff -5)^! 
hC^. 1000l$l8lti]ift-eSb-:>T(>«)»Bi&ai:b<09 10 

0%£03taj*^^rLTV^:t. it. 

«S«!)mfc«< , *!flaBIM}*tt2 0.A-C1 . SmYrt 

[0037] iacort < . 4^c^®t:tJV^T«. 
JiSnMGaAsSfilit:. m^^OHRISrav^-C. nM 
AlAs/nSAlo.sGao.5As<ODBR€3AtfpS(Al 
0. 1 Gao. 8)o. 5 I no. 5 P/pSAlo. s I no. 5 P<OD B RS 

ttS(l63Kl)5«:. JJ2SDBRS3.7-Cl£S^ygSS 

^n:^jKitiltB^ tT<OpSAlo.5Gao.5 A^JEfmS 
[0 0 38] LfcAfo-C. *llit<^»^(c*JttS4^flc 

[00 39] ifc. J:ajfe*lf:LT<0»?#FSeS 30 

(O^y^l. Ogz^D^-cmLTV^S. Lfc#o 
5 6 0nw-6 60niea[tf53t*«*S«SC:i:*^ 

[ 0 0 4 0 ] <|g 2||ife<^®>H8«=#^<^JSO 

[0041] 4^dt<^^K:^(ti¥liflc|BISi^iA 

IGalnP^TfcO. t;XTff>XotzLX}m.^tlh. S 
10fc:*rj:9fc:. (100)*»^l011JO*i^fcl5 40 
• >t1t«mLfcnfiOGaAsa«21±C:. ISS*«lif 
■<':>nSGaAs/^'y7r€2 2. niSAlAs/naAlo.s 
Gao.5As<?53 0'^T<r)DBR12 3. na(Alo.7Ga 
0.3)0.6 Ino.6PISl^'7vKS24. i^#FSStt® 
25. pa(Alo.7Gao.3)D.Blno.6PIS2^7-yH® 
2 6. pM<^(Alo.2Gao.8)o.5 Ino.sP/pSAlo.s I 
no.sPOl 2'<T<0DBR^27. K^j&^l 0/im<Op 
SAlo.sGao.sAsl8UO:€2 8$. MOCVD^C 
ioTltiJMti. JI^FSStt)i25l4. -t© 
#FlittGaInP-C%9. ''^yTJiB(Alo.»Gao.») » 
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0.5 Ino.5P"CJb6. 

[0042] HZX. JJinSAlAs/nSAlo.sGa 
o.5As<D30-^r<»5DBR«23. tJit^. pa(Al 
o.2Gao.8)o.5 Ino.sP/pMAlo.s Ino.sPcOl 2^T 
<^DBR12 7IJ. RltX'^^ htUD^'bil^e 5 OniK: 
=SrSJ:3fc»«U, i<?>2o<0DBRa2 3.27'aB 
I«$ni.*S3S<0*S»*t> 6 5 On«t^rS J: d tWi 

1 . 5im^t Lti. § fi^#F«ttS2 5 

IBtt-:J'«fiJi6 5 OiMfc^rS i 3 . 
[00431 ailtC^-TipK:. Ji^KJ*** 

1 0;uKDpMAlo.BGao.5As^S3£lkl28<D^9 

[0044] <XtC. 0 12tiJ:Ura 13(01 2<0D - 
D*fi»fiSH)J::^Jt3t:. JiSpSAlo.BGao.BAs 

^afelil28<^ffifc. CVDffifcJ: 0^8102182 

-y^yiTtzX^X 7 0 *t.*OfflB««SSg»3 2 ?rjg 

[0045] -e^oa. a8tiJ:tfH9{=*1-i3t:. ± 
SpSAIo. sGao. 5 As^S[|iStS2 8^J:t^Si OzR 
29±t:. AuZn/Mo/Au*X/'«<y^'L, 7*Miy^^ 

yy^tzx t^^^-=-yi^i:^->xmm&imm- 

-etT. IB«!31Sfio-Cpa^30J:»liW-i. 
nilGaA^MK21i&*e)280/i(B^^iT 
BfSL. c:<0Bf«tfeiSfcAuGe/Au$-3^L. fgijtui 

^izbtzx-yxtimmisiimm-t, 
[0046] z<oi o mrxmA^tvn:^mtm=F 

[0 04 7] i3t. ms&tmLxi,mimi.m®b 

mUZ^KmSicK. aK80t:.§S8 5%'t»T2 0« 

'^Xi>mmi:h(r>9 0%ffmi:hi:^tX\^t:, i 
fc. *^aj*li 2 0 MAT 1 . 6 mWb +»Sv>itas:ft 

[0048] <m3mk(ms^>m 1 4ii?mi^ff>Bm 
(r^i^mM'fi::iH'rhmmxf>*). hi 514. m 

[0049] :$mi0mt::Hifh^m^(SimiA 

iGainP^-efco. &T<oxdiizLxmA^tih. m 
let^idt:. (ioo)36f»^>(oii)o*|nit:i5 

■0!>nSGaAs/^<y7TS4 2. nSAlAs/nMAlo.7 
Gao. 3 As07 O^T^D B RJa4 3 . nS(Alo. 7 Ga 
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0. 3)0. 5 I no. 5 1 ^' 7 -y m4 4 , ft^#FSSttS 
4 5, p®(Alo.7Ga«.3)o.5lno.5P|g2^'9«yHB 

4 6, pS(Alo.«Gai.6)o.5 Ino.sP/pSAlo.s In 
o.5Pi018'^T<'5DBRS4 7. KitO. 1 5;uK7)p 
MAlGaInP(t>^4 8, IS9«<l^i(0pSAlGaI 
nP^l®SaieikJi4 9, leiiPd^O.S^KOnSAlGa 
InPBSEeSE^SO. KifO.O liUBOngiOGaAs 
^^-/TflSlSr. MOCVDat:J:oTir<i^«^ 

&. *^#F«ttS4 5a. -e«o#Fett(Aio.3 

Gao.7)o.5 IncsP-CfcO, yC'JTJBIKAlo.sGao.s) 

0.5 Ino.sPTibS. 

[00 50J Cl^LT, iJeinSAlAs/nSAlo.TGa 
0.3As<^7O'^r<^DBRJi4 3, *Jj:t^. pfi(Al 
o.4Gao.6)o.5 Ino.sP/pSAlo.B Ino.sPtOl 8^T 
<OD B Rfl4 7tt. KStX'^^' h;UOtt"t^*J 5 7 Omfc: 
^rSipfclJg^t. C:iD2-P<?)DBR«43.47-CiB 
j£$;h.&^yg3S(r>^^«(> 5 7 Omtr^S J: 3 

1 . 5ikmb Lt:, S ^>t, *^#F«ttS4 5 

»3fce-:J'&^i 5 7 Orufc^rS J: a fcJg^S . 

[00511 -etoa. ai7t>j:t^i8(ai7<7)F 

-F5taiBnSH)fc:*rrJ:pfe:. nSGaAs^f-^-yTS 

5 l*«»^fiiWbW16iRx<>'f'ir:^fTHi*-ri. * 

^-/f^^>'hfcJ:o-C, nMAlGaInP«8SER^ 
5 0$: pMAlGa I nPm 1 1i^ik)B4 9Cifrr& t 

"Cx-yf-y^^l-S. c:<7)t5<^-yf-y^^t:J:->"r70 

[00 52Ji5Ct:, Bl 9&t^20(Hl 9<DG-G 
^5«BfiliEDlc5?tJ:3fc, |RJ!W7/iK^paAlGal 

nP^2^aeSSl@5 2^. nSAlGalnP^SS^i^ 
5 OtJ J:tf pSAI Ga I nPH 1 miiaidSk€4 9(0±(= 

[00 531 ^</)^. mi4^Xxmi 5fc:^J:d 

fc. ±apaAlGalnP|S2^gS^!tl5 2±t:AuB 
e/Au^^t. 7*h»JV^^77^t>J:tfAuX-yf-ir 

LT, »JiSaiffot:pS^5 3$r»IIM-S. iJcfc:. 

'^x^Ni^, 6 5x:~7ot:<oiiiS4»T^8rrs. -eosi 

fc, pSAlGaInP^2^Sa6ait«52<^iBt*Jtt 
&pS%S5 3«<^i£$tLTVvS:V>fSli«%iii(:%&. 

$<?>fc. naGaAsS«4 1i&*l>2 8 0;tzB«OKW*'C 
wet. C«^SLfcffitCAuGe/Aui&g^L. 

[00541 Z</)X dtzLxm.^itf^^»mM^ 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated 
3. In the drawings, any words are not translated 



EFFECT OF THE INVENTION 



[Effect of the Invention] As mentioned above, it is the semiconductor light emitting device of the 1st 
invention so that clearly, It has a luminous layer in the location of the belly of the standing wave in the 
resonator which changes by the multilayer reflective film of a pair, and since the semiconductor layer by 
which the surface was split- face-ized to this luminous layer on the above-mentioned multilayer reflective film 
located in the opposite side with a GaAs substrate is formed, the light emitted from the above-mentioned 
luminous layer can be scattered in the various directions, in case outgoing radiation is carried out outside 
fi-om the surface of this semiconductor light emitting device. Therefore, the radiation angle dependency of 
luminescence wavelength can be made small. 

[0067] Moreover, if the semiconductor light emitting device of invention of the above 1st constitutes the 
above-mentioned luminous layer from an AlyGazLil-y-zP (0<=y<=l, 0<=z<=l) layer which consists of a 
monolayer or two or more layers, it can obtain the luminescence light whose wavelength is 560nm - 660nm. 
[0068] Moreover, transition by the temperature gradient of the time of crystal growth and the crystal growth 
back can be made hard to make small the difference of the number of thermal-expansion grandchildren with 
a GaAs substrate, and to generate, if the semiconductor light emitting device of invention of the above 1st 
constitutes the multilayer reflective film located in a GaAs substrate side to the above-mentioned luminous 
layer from an AlxGal-xAs (0<=x<=l) layer. Therefore, the number of layers of the above-mentioned 
multilayer reflective film can be made [ many ], and a high reflection factor can be obtained easily. 
[0069] Furthermore, if the multilayer reflective film located in the opposite side with the above-mentioned 
GaAs substrate is constituted from an AlyGazInl-y-zP (0<=y<=l, 0<=z<=l) layer to the above-mentioned 
luminous layer, the amount of aluminum which the layer which carries out lattice matching to the 
above-mentioned GaAs substrate contains will be made to a maximum of about 25%, and it will be made to 
one half at the time of forming by AlxGal-xAs (0<=x<=l) (50%). Therefore, moisture resistance can be 
improved greatly. 

[0070] Moreover, the manufacture method of the semiconductor light emitting device the 2nd invention, A 
luminous layer is formed in the location of the belly of the standing wave in the resonator which changes by 
the multilayer reflective film of a pair. Since a number of layers forms one or more semiconductor layers on 
the above-mentioned multilayer reflective film located in the opposite side with a GaAs substrate to this 
luminous layer and the surface of the maximum upper layer in the above-mentioned semiconductor layer is 
split-face-ized Without reducing the reflection factor of the above-mentioned multilayer reflective film, in 
case outgoing radiation of the light emitted from the above-mentioned luminous layer is carried out outside 
from the surface of this semiconductor light emitting device, it can be scattered in the various directions. 
Therefore, the radiation angle dependency of luminescence wavelength can be made small. 
[0071] Moreover, the manufacture method of the semiconductor light emitting device invention the above 
2nd can form the detailed pattern for light scattering with a high precision, if split- face-ization to the surface 
of the maximum upper layer in the above-mentioned semiconductor layer is performed by forming the 
pattern for light scattering by the photolithography and etching. Therefore, the degree of the formation of a 
surface split face is controllable so that the radiation angle dependency of luminescence wavelength becomes 
small. 

[0072] Moreover, if polishing performs split-face-ization to the surface of the maximxim upper layer in the 
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above-mentioned semiconductor layer, the manufacture method of the semiconductor light emitting device 
invention the above 2nd does not need a complicated photolithography production process like [ in the case of 
forming the above-mentioned pattern for light scattering ], but can manufacture a semiconductor light 
emitting device by the easier method. 

[0073] Moreover, it is by the manufacture method of the semiconductor light emitting device invention the 
above 2nd, If split- face-ization to the surface of the maximum upper layer in the above-mentioned 
semiconductor layer is performed by forming the above-mentioned semiconductor layer by AlyGazInl-y-zP 
(0<=y<=l, 0<=z<=l), and boiling the above-mentioned semiconductor layer in a hydrochloric acid at least 
The production process which sticks and holds the whole wafer on an another substrate, an another sheet, 
etc., and the production process to wash are not needed like [ in split- face-izing by the above-mentioned 
polishing ]. Therefore, a semiconductor light emitting device can be manufactured by the easier method. 
[0074] Moreover, in the 3rd invention, a luminous layer is formed in the location of the belly of the standing 
wave in the resonator which changes by the multilayer reflective film of a pair, and the semiconductor layer 
containing the AlyGazInl-y-zP (0<=y<=l, 0<=z<=l) layer to which a lattice constant differs from a GaAs 
substrate 0.5% or more to the above-mentioned GaAs substrate on the above-mentioned multilayer reflective 
film located in the opposite side is formed to this luminous layer. Therefore,-izing of the surface of the 
above-mentioned semiconductor layer can be carried out [ split face ] according to a lattice constant 
difference. Therefore,-izing of the surface of the above-mentioned semiconductor layer can be carried out [ 
split face ] only according to a series of crystal growth production processes, and it is not necessary to 
establish the production process which performs the special above-mentioned split- face-ization after crystal 
growth. That is, according to this invention, a semiconductor light emitting device can be manufactured by 
the still easier method. 



[Translation done.] 
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MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned purpose, a semiconductor light 
emitting device of the 1st invention In a semiconductor Ught emitting device which has a luminous layer 
formed in a location of a belly of a standing wave in a resonator which changes by multilayer reflective film 
of a pair formed by having a predetermined gap on a GaAs substrate, and the above-mentioned resonator On 
the above-mentioned multilayer reflective film with which a GaAs substrate is located in the opposite side, a 
number of layers is characterized by forming a semiconductor layer which is one or more and by which the 
surface of the maximum upper layer is split-face-ized to the above-mentioned luminous layer. 
[0009] According to the above-mentioned configuration, the surface of a semiconductor light emitting device 
is split-face-ized. Therefore, as shown in dra wins;^ 7 (a), in case outgoing radiation of the light emitted from a 
luminous layer is carried out outside from the surface of this semiconductor light emitting device, they will be 
scattered about in the various directions. Consequently, the radiation angle dependency of luminescence 
wavelength becomes small. 

[0010] Moreover, as for a semiconductor light emitting device of invention of the above 1st, it is desirable to 
constitute the above-mentioned luminous layer from an AlyGazInl-y-zP (0<=y<=l, 0<=z<=l) layer which 
consists of a monolayer or two or more layers. 

[001 1] According to the above-mentioned configuration, the above-mentioned luminous layer consists of 
AlyGazInl-y-zP (0<=y<=l, 0<=z<=l) layers which consist of a monolayer or two or more layers. Therefore, 
luminescence Hght whose wavelength is 560nm - 660nm is obtained. 

[0012] Moreover, a semiconductor light emitting device of invention of the above 1st constitutes a multilayer 
reflective film located in a GaAs substrate side to the above-mentioned luminous layer from an AlxGal-xAs 
(0<=x<=l) layer, and it is desirable to constitute a multilayer reflective film located in the opposite side with 
the above-mentioned GaAs substrate to the above-mentioned luminous layer from an AlyGazInl-y-zP 

(0<=y<=l, 0<=z<=l) layer. 

[0013] According to the above-mentioned configuration, since a multilayer reflective film located in the 
above-mentioned GaAs substrate side to the above-mentioned luminous layer is formed by AlxGal-xAs 
(0<=x<=l), its difference of the number of thermal-expansion grandchildren with the above-mentioned GaAs 
substrate is small. Therefore, it is hard to generate transition by temperature gradient of the time of crystal 
growth, and the crystal growth back. It becomes possible to make [ many ] a number of layers of the 
above-mentioned multilayer reflective film, and a high reflection factor is easily obtained by this. 
[0014] On the other hand, since a multilayer reflective film with which the above-mentioned GaAs substrate 
is located in the opposite side is formed to the above-mentioned luminous layer by AlyGazInl-y-zP 
(0<=y<=l, 0<=z<=l), even when a layer which carries out lattice matching to a GaAs substrate contains 
aluminum most, it is about 25%, and is 1/2 at the time of forming by AlxGal-xAs (0<=x<=l) (50%). 
Therefore, moisture resistance improves greatly. 

[0015] Moreover, a manufacture method of a semiconductor light emitting device the 2nd invention A 
resonator which changes by multilayer reflective film of a pair formed by having a predetermined gap on a 
GaAs substrate. It is the manufacture method of a semiconductor light emitting device of having a luminous 
layer formed in a location of a belly of a standing wave in the above-mentioned resonator. With a GaAs 
substrate, it is characterized by having a production process at which a number of layers forms one or more 
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semiconductor layers on the above-mentioned multilayer reflective film located in the opposite side, and a 
production process which split- face-izes the surface of the maximum upper layer in the above-mentioned 
semiconductor layer to the above-mentioned luminous layer. 

[0016] According to the above-mentioned configuration, the surface of the maximum upper layer in a 
semiconductor layer formed on a resonator which changes by multilayer reflective film of a pair is 
split-face-ized. Therefore, without reducing a reflection factor of the above-mentioned multilayer reflective 
film, in case outgoing radiation of the light emitted from the above-mentioned luminous layer is carried out 
outside fi-om the surface of this semiconductor light emitting device, they is scattered about in the various 
directions. Consequently, the radiation angle dependency of luminescence wavelength becomes small 
[0017] Moreover, as for a manufacture method of a semiconductor light emitting device invention the above 
2nd, it is desirable to perform split-face-ization to the surface of the maximum upper layer in the 
above-mentioned semiconductor layer by forming a pattern for light scattering by photolithography and 
etching. 

[001 8] Since a pattern which are scattered on the surface of the maximum upper layer in the 
above-mentioned semiconductor layer in light by photolithography and etching is formed according to the 
above-mentioned configuration, a detailed pattem with a high precision is formed. Therefore, a degree of 
formation of a surface split face is controlled so that the radiation angle dependency of luminescence 
wavelength becomes small. 

[0019] Moreover, as for a manufacture method of a semiconductor light emitting device invention the above 
2nd, it is desirable to perform split-face-ization to the surface of the maximum upper layer in the 
above-mentioned semiconductor layer by polishing. 

[0020] Since it split-face-izes by grinding the surface of the maximum upper layer in the above-mentioned 
semiconductor layer according to the above-mentioned configuration, when forming a pattem for the 
above-mentioned light scattering, a photolithography production process complicated [ like ] is not needed, 
but a semiconductor light emitting device is created by easier method. 

[0021] Moreover, as for a manufacture method of a semiconductor light emitting device invention the above 
2nd, it is desirable to form the above-mentioned semiconductor layer by AlyGazInl-y-zP (0<=y<=l, 
0<=2<=1 ), and to perform split-face-ization to the surface of the maximum upper layer in the 
above-mentioned semiconductor layer by boiling the above-mentioned semiconductor layer in a hydrochloric 
acid at least, 

[0022] Since split-face-ization to the surface of the maximum upper layer in the above-mentioned 
semiconductor layer is performed by boiling in a hydrochloric acid according to the above-mentioned 
configuration, a production process which sticks and holds the whole wafer on an another substrate, an 
another sheet, etc. like [ in a case of being based on the above-mentioned polishing ], and a production 
process to wash are not needed. Therefore, a semiconductor light emitting device is created by easier 
method. 

[0023] Moreover, a resonator which changes by multilayer reflective film of a pair formed by the 3rd 
invention having a predetermined gap on a GaAs substrate, It is the manufacture method of a semiconductor 
light emitting device of having a luminous layer formed in a location of a belly of a standing wave in the 
above-mentioned resonator. The above-mentioned GaAs substrate is received on the above-mentioned 
multilayer reflective film located in the opposite side with a GaAs substrate to the above-mentioned luminous 
layer. When a number of layers containing an AlyGazInl -y-zP (0<=y<=l, 0<=z<=l) layer from which a 
lattice constant differs 0.5% or more forms one or more semiconductor layers, it is characterized by having a 
production process which split-face-izes the surface of the maximum upper layer in the above-mentioned 
semiconductor layer. 

[0024] According to the above-mentioned configuration, with a GaAs substrate, the surface of a 
semiconductor layer formed on a multilayer reflective film located in the opposite side is split-face-ized by 
lattice constant difference to the above-mentioned luminous layer. In this way, since the surface of the 
above-mentioned semiconductor layer is split-face-ized by only a series of crystal growth production 
processes, it is not necessary to establish a production process which performs the special above-mentioned 
split-face-ization after crystal growth, and a semiconductor light emitting device is created by still easier 
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method. 
[0025] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of illustration explains this invention 
to details. 

[0026] <Gestalt of the 1st operation> di'awing 1 is surface drawing in the semiconductor light emitting 
device of the gestalt of this operation, and drawing 2 is an A-A view cross section in drawing 1 . 
[0027] The semiconductor light emitting device in the gestalt of this operation is the thing of an AlGalnP 
system, is the following, and is made and formed. As shown in drawing 3 , on the GaAs substrate 1 of n 
mold which inclined only 1 5 degrees in the direction of (100) to [Oil] The n mold GaAs buffer layer 2 whose 
thickness is 1 micrometer, the DBR (DISUTO review TEDDO Bragg reflector) layer 3 of 30 pairs of n mold 
AlAs/n mold aluminumO.5GaO.5As, the n mold (aluminum0.7Ga0.3) 0.5In0.5P 1st cladding layer 4, the 
quantum well barrier layer 5, p mold p mold the 0.5In0.5P 2nd cladding layer 6, the DBR layer 7 of 12 pairs 
of p mold (aluminum0.2Ga0.8) O.ShiO.S P/p mold aluminum0.5In0.5P, the p mold aluminum0.5Ga0.5As 
current diffusion layer 8 whose thickness is 3 micrometers, and whose thickness are 0. 1 micrometers 
(aluminum0.7Ga0.3) (aluminumO. lGaO.9) The laminating of the 0.5In0.5P etching stop layer 9 and the p 
mold aluminum0.5Ga0.5As light-scattering layer 10 whose thickness is 3 micrometers is carried out one by 
one by the MOCVD (organic metal chemical vacuum deposition) method, hi addition, the well layer is 
GalnP and the barrier layer of the quantum well barrier layer 5 is 0.5(aluminum0.5Ga0.5) In0.5P. 
[0028] Here, cavity length is adjusted so that the resonant wavelength of the resonator which forms the DBR 
layer 3 of 30 pairs of the above-mentioned n mold AlAs/n mold aluminumO. 5 GaO. 5 As and the DBR layer 7 
of 12 pairs of p mold (aluminumO, 2Ga0. 8) 0.5In0.5 P/p mold aluminumO. 5In0.5P so that the center of a 
reflectance spectrum may be set to 650nm, and is formed in these two DBR layers 3 and 7 may also be set to 
650nm. In the gestalt of this operation, the above-mentioned cavity length was considered as 1.5 waves. 
Furthermore, the quantum well barrier layer 5 is located in the location of the belly of the standing wave 
produced in the above-mentioned resonator, and it forms an emission peak wavelength so that it may be set 
to 650nm. 

[0029] next, it is shown in drawing 4 and .drawing 5 (B-B view cross section of drawing 4 ) — as ~ the 
surface of the above-mentioned p mold aluminumO. 5GaO. 5 As light-scattering layer 10 - CVD (chemical 
vacuum deposition) - Si02 fikn 1 1 is formed by law and the circular current path 14 of 70 micrometerphi is 
formed by etching by the photolithography and Dilution HF. 

[0030] Then, as shown in drawing 1 and dmwing 2 , on the above-mentioned p mold aluminumO. 5 GaO. 5 As 
light-scattering layer 10 and Si02 fiim 1 1, tiiie spatter of AuZn/Mo/Au is carried out, patterning by the 
photolithography is performed, and a surface electrode is formed. And it heat-treats and p mold electrode 12 

is formed. 

[0031] Then, the grid pattem 15 of 5 -micrometer pitch is formed by the photolithography, and a sulfuric acid 
/ hydrogen-peroxide system etchant in the circular current path 14 in which p mold electrode 12 in the 
aluminumO. 5Ga0. 5 As light-scattering layer 10 of the above-mentioned p mold is not formed. In that case, the 
above-mentioned etching controls the etching depth by carrying out until it reaches the p mold 
(aluminumO. 1 GaO. 9) 0.5In0.5P etching stop layer 9. And the n mold GaAs substrate 1 is ground to about 
280-micrometer thickness, and n mold electrode 13 is formed by vapor-depositing and heat-treating 
AuGe/Au to this ground field. 

[0032] Thus, the formed semiconductor light emitting device forms the grid pattem 1 5 in the p mold 
aluminumO. 5GaO. 5 As light-scattering layer 10 used as the optical outgoing radiation side within the 
above-mentioned current path 14. Therefore, as shown in di^awing 7 (a), in case outgoing radiation of the 
light emitted from the quantum well barrier layer 5 as a luminous layer is carried out outside, it will be 
scattered about in the various directions, and as shown in drawing 6 , it is smaller than the case (considerable 
in the case of drawmg 7 (b)) where the radiation angle dependency of luminescence wavelength does not 
form a grid pattem in the p mold aluminumO. 5 GaO. 5 As light scattering layer 10. 

[0033] Moreover, the multilayer reflective film (DBR layer of n mold AlAs/n mold aluminumO.5GaO.5As) 3 
located in the n mold GaAs substrate 1 side to the above-mentioned luminous layer (quantum well barrier 
layer) 5 is formed with the material of an AlGaAs system. Therefore, although all the thickness is about 3 
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micrometers, since the coefficient-of- thermal-expansion difference with the n mold GaAs substrate 1 is 
small, neither the curvature of the n mold GaAs substrate 1 nor generating of a dark line is accepted. 
Furthermore, 99% or more of high reflection factor is realized by making a number of layers into 30 pairs. 
[0034] Moreover, the multilayer reflective film (DBR layer of p mold (aluminum0.2Ga0.8) 0.5In0.5 P/p 
mold aluminum0.51ii0.5P) 7 of the opposite side is formed with the material of an AlGalnP system in the n 
mold GaAs substrate 1 to the above-mentioned luminous layer (quantum well barrier layer) 5. Therefore, the 
layer [ / near the surface ] containing most aluminum is aluminum0.5In0.5P, and moisture resistance does not 
become a problem. Furthermore, the peak reflection factor of this multilayer reflective film 7 is about 70%, 
and reflection factor sufficient as resonance cavity structure is obtained. 

[0035] Li addition, in the case of an AlyGazInl-y-zP (0<=y<=l, 0<=z<=l) multilayer reflective film, if 20 
pairs - 30 pair is exceeded, it will become easy to generate transition according to a 
coefficient-of-thermal-expansion difference with the n mold GaAs substrate 1. However, in the case of the 
resonance cavity mold LED, fi-om the multilayer reflective film 7 of the opposite side, an about three 
multilayer reflective film [ by the side of the n mold GaAs substrate 1 ] high reflection factor is not required 
in the n mold GaAs substrate 1 . Therefore, the number of layers exceeding 20 pairs does not usually have 
necessity in the above-mentioned multilayer reflective film 7, and transition is not generated. 
[0036] When the 50mA energization trial was performed for the semiconductor light emitting device in the 
gestalt of this operation in the temperature of 80 degrees C, and 85% of humidity, even if it was after 
1000-hour progress, it had 90% of optical output of an initial optical output. Moreover, this semiconductor 
light emitting device had current constriction structure, both internal quantum efficiency and external 
outgoing radiation effectiveness were high, and, as for the initial optical output, 1 .6mW and a high optical 
output were obtained by 20mA. 

[0037] Like ****, in the gestalt of this operation, a predetermined gap is kept on the above-mentioned n mold 
GaAs substrate 1, and the center of a reflectance spectrum is 650nm, and the DBR layer 3 of n mold AlAs/n 
mold aluminum0.5Ga0.5As and the DBR layer 7 of p mold (aluminum0.2Ga0.8) 0.5In0.5 P/p mold 
aluminum0.5hi0.5P are formed so that resonant wavelength may also be set to 650nm. And it forms in the 
location of the belly of the standing wave which produces the quantum well barrier layer (luminous layer) 5 
in the resonator which changes in both the above-mentioned DBR(s) layers 3 and 7 so that an emission peak 
wavelength may be set to 650nm. Furthermore, the grid pattern 15 is formed in the surface of the p mold 
aluminum0.5Ga0.5As light-scattering layer 10 as an optical outgoing radiation side surrounded by p mold 
electrode 12. 

[0038] Therefore, the surface of the semiconductor fight emitting device in the gestalt of this operation turns 
into a split face, and the light emitted from the luminous layer 5 is scattered about in the various directions. 
Consequently, the radiation angle dependency of luminescence wavelength can be made small. 
[0039] Moreover, the quantum well barrier layer 5 as the above-mentioned luminous layer is formed in the 
AlyGazInl-y-zP (0<=y<=l, 0<=z<=l) layer which consists of a monolayer or two or more layers. Therefore, 
560nm - about 660nm light can be made to emit light. 

[0040] <Gestalt of the 2nd operarion> drawinj^ 8 is surface drawing in the semiconductor light emitting 
device of the gestalt of this operation, and drawingj? is a C-C view cross section in drawiiig.^8 . 
[0041] The semiconductor light emitting device in the gestalt of this operation is an AlGalnP system, is the 
following, and is made and formed. As shown in di'awing 10 , on the GaAs substt-ate 21 of n mold which 
inclined only 1 5 degrees in the direction of (1 00) to [01 1 ] The n mold GaAs buffer layer 22 whose thickness 
is 1 micrometer, The DBR layer 23 of 30 pairs of n mold AlAs/n mold aluminumO.5GaO.5As, the n mold 
(aluminum0.7Ga0.3) 0.5In0.5P 1st cladding layer 24, the quanttim well barrier layer 25, the p mold 
(aluminum0.7Ga0.3) 0.5In0.5P 2nd cladding layer 26, and p mold (aluminum0.2Ga0.8) the DBR layer 27 of 
12 pairs of 0.5In0.5 P/p mold aluminum0.5In0.5P, and the p mold aluminumO.5GaO.5As current diffusion 
layer 28 whose thickness is 10 micrometers - MOCVD - a laminating is carried out one by one by law. In 
addition, the well layer is GalnP and the barrier layer of the quanUim well barrier layer 25 is 
0.5(aluminum0.5Ga0.5) In0.5P. 

[0042] Here, cavity length is adjusted so that the resonant wavelength of the resonator which forms the DBR 
layer 23 of 30 pairs of the above-mentioned n mold AlAs/n mold aluminumO.5GaO.5As and the DBR layer 
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27 of 12 pairs of p mold (aluininum0.2Ga0.8) 0.5In0.5 P/p mold aluminum0.5In0.5P so that the center of a 
reflectance spectrum may be set to 650nm, and is formed in these two DBR layers 23 and 27 may also be set 
to 650nm. In the gestalt of this operation, the above-mentioned cavity length was considered as 1.5 waves. 
Furthermore, the quantum well barrier layer 25 is located in the location of the belly of the standing wave 
produced in the above-mentioned resonator, and it forms an emission peak wavelength so that it may be set 
to 650nm. 

[0043] Then, as shown in dra^ang 1 1 , it grinds and the several micrometers surface of the p mold 
aluminumO.5GaO.5As current diffusion layer 28 whose above-mentioned thickness is 10 micrometers is 
split-face-ized so that luminescence light may be scattered about. 

[0044] Next, as shown in drawing 12 and drawin.^ 13 (D-D view cross section of drawing 12 ), Si02 film 29 
is formed in the surface of the above-mentioned p mold aluminumO.5GaO.5As current diffiision layer 28 with 
a CVD method, and the circular current path 32 of 70 micrometerphi is formed in it by etching by the 
photolithography and Dilution HF. 

[0045] Then, as shown in drawing 8 and drawing 9 , on the above-mentioned p mold aluminumO.5GaO.5As 
current diffusion layer 28 and Si02 film 29, the spatter of AuZn/Mo/Au is carried out, patterning by the 
photolithography is performed, and a surface electrode is formed. And it heat-treats and p mold electrode 30 
is formed. Furthermore, the n mold GaAs substrate 21 is ground to about 280-micrometer thickness, and n 
mold electrode 3 1 is formed by vapor-depositing and heat-treating AuGe/Au to this ground field. 
[0046] Thus, as for the formed semiconductor light emitting device, the production process of the 
complicated photolithography at the time of forming and split-face-izing a grid pattern on the wafer surface 
as compared with the gestalt of the 1st operation becomes unnecessary, and it can simplify a production 
process. In addition, about the radiation angle dependency of luminescence wavelength, the gestalt of the 1st 
operation has become the same sufficiently small. 

[0047] Moreover, when the 20mA energization trial was performed in the temperature of 80 degrees C, and 
85% of humidity satisfactory at all as well as the gestalt of the 1st operation also about moisture resistance, 
even if it was after 1000-hour progress, it had 90% of optical output of an initial optical output. Moreover, as 
for the initial optical output, 1 .6mW and a sufficiently high optical output were obtained by 20mA. 
[0048] <Gestalt of the 3rd operation> di awing 14 is svirface drawing in the semiconductor light emitting 
device of the gestalt of this operation, and dra wing 15 is an E-E view cross section in drawing 14 . 
[0049] The semiconductor light emitting device in the gestalt of this operation is an AlGalnP system, is the 
following, and is made and formed. As shown in drawing 16 , on the GaAs substrate 41 of n mold which 
inclined only 15 degrees in the direction of (100) to [Oi l] The n mold GaAs buffer layer 42 whose thickness 
is 1 micrometer, The DBR layer 43 of 70 pairs of n mold AlAs/n mold aluminum0.7Ga0.3 As, the n mold 
(aluminum0.7Ga0.3) 0.5In0.5P 1st cladding layer 44, the quantum well barrier layer 45, the p mold 
(aluminum0.7Ga0.3) 0.5In0.5P 2nd cladding layer 46, p mold The DBR layer 47 of 18 pairs of 0.5In0.5 P/p 
mold aluminumO,5In0.5P, (aluminum0.4Ga0.6) the p mold AlGalnP interlayer 48 of 0.15 micrometers of 
thickness, the 1st current diffusion layer 49 of p mold AlGalnP whose thickness is 1 micrometer, the n mold 
AlGalnP current constriction layer 50 whose thickness is 0,3 micrometers, and the GaAs cap layer 51 of n 
mold which is 0.01 micrometers of thickness - MOCVD - a laminating is carried out one by one by law. In 
addition, the well layer is 0.5(aluminum0.3Ga0.7) InO.SP, and the barrier layer of the quantum well barrier 
layer 45 is 0.5(aluminum0.5Ga0.5) hi0.5P. 

[0050] Here, cavity length is adjusted so that the resonant wavelength of the resonator which forms the DBR 
layer 43 of 70 pairs of the above-mentioned n mold AlAs/n mold aluminum0.7Ga0.3As and the DBR layer 
47 of 1 8 pairs of p mold (aluminum0.4Ga0.6) 0.5In0.5 P/p mold aluminum0.5In0.5P so that the center of a 
reflectance spectrum may be set to 570nm, and is formed in these two DBR layers 43 and 47 may also be set 
to 570nm. In the gestalt of this operation, the above-mentioned cavity length was considered as 1.5 waves. 
Furthermore, the quantum well barrier layer 45 is located in the location of the belly of the standing wave 
produced in the above-mentioned resonator, and it forms an emission peak wavelength so that it may be set 
to 570nm. 

[0051] Then, as shown in drawing 17 and drawing 18 (F-F view cross section of drawing 17 ), the n mold 
GaAs cap layer 51 is removed by the sulfuric acid / hydrogen-peroxide system etchant. Such the back, by the 
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photolithography, and a sulfuric acid / hydrogen-peroxide system etchant, the n mold AlGalnP current 
constriction layer 50 is etched until it reaches the 1st current diffusion layer 49 of p mold AlGalnP. The 
circular current path 55 of 70 micrometerphi is formed by etching at this time. 

[0052] Next, as shown in drawing 19 and drawing 20 (G-G view cross section of drawing 1 9 ), thickness 
re-grows the 2nd current diffusion layer 52 of p mold AlGalnP which is 7 micrometers on the n mold 
AlGalnP current constriction layer 50 and the 1st current diffusion layer 49 of p mold AlGalnP. 
[0053] Then, as shown in drav^^ing 14 and drawing 15 , on the above-mentioned 2nd current diffusion layer 
52 of p mold AlGalnP, AuBe/Au is vapor-deposited and a surface electrode is formed by etching by the 
photolithography and Au etchant. And it heat-treats and p mold electrode 53 is formed. Next, a wafer is 
boiled in a 65 degrees C - 70 degrees C hydrochloric acid. The field in which p mold electrode 53 in the 
surface of the 2nd current diffusion layer 52 of p mold AlGalnP is not formed in that case becomes a split 
face. Furthermore, the n mold GaAs substrate 41 is ground to about 280-micrometer thickness, and n mold 
electrode 54 is formed by vapor-depositing and heat-treating AuGe/Au to this ground field. 
[0054] Thus, in order that the formed semiconductor light emitting device may grind and split-face-ize the 
wafer surface as compared with the gestalt of the 2nd operation, the production process which sticks a wafer 
on a sheet or other wafers, or removes and washes it after polishing is unnecessary at all, and the 
simplification of a production process of it is attained. In addition, about the radiation angle dependency of 
lummescence wavelength, the gestalt of the 1st and 2nd operation has become the same sufficiently small. 
[0055] Moreover, the multilayer reflective film (DBR layer of 70 pairs of n mold AlAs/n mold 
aluminum0.7Ga0.3As) 43 located in the n mold GaAs substrate 41 side to the above-mentioned luminous 
layer (quantum well barrier layer) 45 is formed with the material of an AlGaAs system. Therefore, although 
all the thickness is still thicker than the case of the gestalt of about 7 micrometers and the 1st and 2nd 
operation, since the coefficient-of-thermal-expansion difference with the n mold GaAs substrate 41 is small, 
neither the curvature of the n mold GaAs substrate 41 nor generating of a dark line is accepted. 
Consequently, it becomes possible to make [ many ] a number of layers with 70 pairs, and 99% or more of 
high reflection factor can be realized. 

[0056] Moreover, since the multilayer reflective film (DBR layer of 18 pairs of p mold (aluminum0.4Ga0.6) 
0.5In0.5 P/p mold aluminum0.5In0.5P) 47 of the opposite side is formed with the material of an AlGalnP 
system in the n mold GaAs substrate 41 to the above-mentioned luminous layer (quantum well barrier layer) 
45, there is no damp-proof problem like the case of the gestalt of the 1st and 2nd operation. When the 50mA 
energization trial was performed in the temperature of 80 degrees C, and 85% of humidity, even if it was 
after 1000-hour progress, it had 105% of optical output of an initial optical output. 

[0057] Moreover, by making area of the branch-like electrode 56 on a light-emitting part smaller than **** 
of the gestalt of the 1st and 2nd operation, optical ejection effectiveness of an initial optical output improved, 
and it presented 0.4mW only about ten percent. 

[0058] <Gestalt of the 4th operation> drawing 2 1 is surface drawing in the semiconductor light emitting 
device of the gestalt of this operation, and drawing 22 is a H-H view cross section in dj wing 21 . 
[0059] The semiconductor light emitting device in the gestalt of this operation is an AlGalnP system, is the 
following, and is made and formed. As shown in dnwin^ 23 , on the GaAs substrate 61 of n mold which 
inclined only 1 5 degrees in the direction of (1 00) to [01 1 ] The n mold GaAs buffer layer 62 whose thickness 
is 1 micrometer. The DBR layer 63 of 30 pairs of n mold AlAs/n mold aluminumO.5GaO.5As, the n mold 
(aluminum0.7Ga0.3) 0.5In0.5P 1st cladding layer 64, the quantum well barrier layer 65, the p mold 
(aluminum0.7Ga0.3) 0.5In0.5P 2nd cladding layer 66, p mold The DBR layer 67 of 12 pairs of 0.5In0.5 P/p 
mold aluminum0.5In0.5P, the p mold AlGalnP interlayer 68 whose thickness is 0,15 micrometers, the p 
mold aluminum0.01Ga0.98In0.01P 1st current diffusion layer 69 whose thickness is 1 micrometer, 
(aluminum0.2Ga0.8) the n mold aluminumO.01GaO.98InO.01P current constriction layer 70 whose thickness 
is 0.3 micrometers, and the GaAs cap layer 71 of n mold which is 0.01 micrometers of thickness ~ MOCVD 
- a laminating is carried out one by one by law. In addition, the well layer is GalnP and the barrier layer of 
the quantum well barrier layer 65 is 0.5(aluminum0.5Ga0.5) In0.5P. 

[0060] Here, cavity length is adjusted so that the resonant wavelength of the resonator which forms the DBR 
layer 63 of 30 pairs of the above-mentioned n mold AlAs/n mold aluminumO.5GaO.5As and the DBR layer 
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67 of 12 pairs of p mold (aluminum0.2Ga0.8) 0.5In0.5 P/p mold aluminum0.5In0.5P so that the center of a 
reflectance spectrum may be set to 650nm, and is formed in these two DBR layers 63 and 67 may also be set 
to 650nm. In the gestalt of this operation, the above-mentioned cavity length was considered as 1.5 waves. 
Furthermore, the quantum well barrier layer 65 is located in the location of the belly of the standing wave 
produced in the above-mentioned resonator, and it forms an emission peak wavelength so that it may be set 
to 650nm. 

[0061] Then, as shown in drawmg 24 and .drawingj2^^ (I-I view cross section of drawing 24 ), the n mold 
GaAs cap layer 71 is removed by the sulfuric acid / hydrogen-peroxide system etchant. Such the back, by the 
photolithography, and a sulfuric acid / hydrogen-peroxide system etchant, the n mold 
aluminumO.01GaO.98InO.01P current constriction layer 70 is etched until it reaches the p mold 
aluniinum0.01Ga0.98In0.01P 1st current diffusion layer 69. The circular current path 75 of 70 
micrometerphi is formed by etching at this time. 

[0062] Next, as shown in di'awin^ 26 and drawing 27 (J-J view cross section in drawing 26 ), thickness 
re-grows the p mold aluminumO.01GaO.98InO.01P 2nd current diffusion layer 72 which is 7 micrometers on 
the n mold aluminumO.01GaO.98InO.01P current constriction layer 70 and the p mold 
aluminum0.01Ga0.98In0.01P 1st current diffusion layer 69. hi this phase, the aluminum0.01Ga0.98In0.01P 
layer whose thickness is about 8 micrometers small is formed about 3.6% to the n mold GaAs substrate 61 
on the DBR layer 67 of 12 pairs of p mold (aluminum0.2Ga0.8) 0.5hi0.5 P/p mold aluminum0.5In0.5P, and, 
as for the wafer surface, the lattice constant has become a split face. 
[0063] Then, as shown in drawing 21 and drawing 22 , on the above-mentioned p mold 
aluminumO.01GaO.98InO.01P 2nd current diffusion layer 72, AuBe/Au is vapor-deposited and a surface 
electrode is formed by etching by the photolithography and Au etchant. And it heat-treats and p mold 
electrode 73 is formed. Furthermore, the n mold GaAs substrate 61 is ground to about 280-micrometer 
thickness, and n mold electrode 74 is formed by vapor-depositing and heat-treating AuGe/Au to this ground 
field. 

[0064] Thus, in the formed semiconductor light emitting device, as compared with the gestalt of the 1st - the 
3rd operation, the production process which split-face-izes the wafer surface separately afler crystal growth 
is unnecessary at all, and the simplification of a production process of it is attained. In addition, about the 
radiation angle dependency of luminescence wavelength, since the degree of split- face-izing of the surface is 
small, as shown in drawing 28 , a dependency is a little larger than the case of the gestalt of the 1 st - the 3rd 
operation. However, rather than the case where there is no split-face-ization, the dependency is small sharply, 

[0065] Moreover, it is completely satisfactory also about moisture resistance. When the 50mA energization 
trial was performed in the temperature of 80 degrees C, and 85% of humidity, even if it was after 1000-hour 
progress, it had 90% of optical output of an initial optical output. Moreover, as for the initial optical output, 
the sufficiently high output was obtained with 1 .7mW by 20mA. 



[Translation done.] 
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